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BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox* 



2/11 




3/11 




PO 



325 



compan) 



■ E 

Of 

fn 



lineitem 

335 
product-' 

},ti>' 



Figure 3d Example purchase order relational schema 
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/— 3? < 

, <!DOCTYPE PO [ / _ 

■^<!ELEMENT PO (id, buyer, seller, (lineitem)* )> 
Sol- /N v<!ELEM£NT id (#PCDATA)> 
3 " s> -v.<IELEMEI^T buyer (address)> 

V-<IATTLIST buyer 
- ^ name CDATA #REQUIRED-> 

32y ""■ ^'ELEMENT seller (address)> 
\— <!ATTLIST seller 

name CDATA #REQUIRED > 

— -3* <!ELEMENT address (#PCDATA)> 

'ELEMENT lineitem (prodname, amount)> 
,<!ELEMENT prodname (#PCDATA )> 



^ x<!ELEMENT amount (#PCDATA )> 

Figure 3b Example DTD 
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O.DOCTYPE PQ [ , *~ . 

5 00 ' V ... r:=row(PO, jjoj^x) 5 i 0 

< '.ELEMENT id ^^^^^^^^ 35 
O.ELEMEMT buyer (address)> .. s.- row^comp 7. ^ 

^TTUST b^r ^ REQUIRED :cornp^^e^> ~ 
<!ELEMENT seller (address)> = s:= row(compan yi ,d, PO.seHer(r)) b 
<!ATTLIST seller ^ #REQUlR£D , oow ,„ am e t >) > 
<!ELEMENT address (#PCDATA «ompany^£ 535 
<!ELEMENT Imeitem < P^^ 6 '.. y „ row( prod , prodid. lineitem.prodid( W )) 
< »ELEMENT~prodname a (#P < CDATA :product:prodnarne^ )> 
^ELEMENT amount (#PCDATA :tinekemamount{ wj .)> 



Figure 5 Example DTDSA 
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CI 5' 

DTDSA 



Sir 



* read in DTD as a graph structure; 




z 



* Scan DTD graph. 
1 Tor every #PCDATA. choice list, or 
attribute type definition vistted: 

annotate the node wtth a.value ■ 
choosing variable namesand for-^.^Jnction, 
Zfbrevery DTD construct that ends with a 

anm*2te Settle with binding specs by 

and formutertunction; 
'* fhrpverv other DTD constructs: 

3v acetate »» ao^wrth binding specs by 

SS^Kvaitabtes, parametervanabJes, 

and formuta/function; 
4 mate sure all parameters but input parameters 

' are defined by refevent binding specs, 



I 



♦ Format the annotated graph into a DTDSA 
: print the graph in the original .oraer 
-> for every annotated node encounte red 

^TnSridiK9variat)fea"''' Mn 3 fo ' T " ula 
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Algorithm for establishing the mapping in DTDSA format 
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input parameter 
pairs 

(A^1;B=100) . DTDSA 

7f2 
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output 
XMLi 

1* 
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* read in DTOSA-as a graph structure; 

* accept input parameters and add into ENV; 
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* add document root + iNV into queue tail; 
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queue not 
empty? 



-true 




false 



m . — , 

* retrieve a node + ENV from queue head; | 



I 



L 



« resolve unbound variables in bind/value spec 
..using incoming ENV; 

* generate partial XML components based on 
DTDSA Ename (as tag) and resolve content 
(as value/attribute) 

» add newly resolved variable/value pairs into 
ENV; 



I 



» add all children + new ENV to queue tail, 
-if has children; ______ 
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Algorithm for generating XML using DTDSA 
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leaves 

Figure tf* XML composition data 
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4 00 x=ioo 

q 10 f;=rowrPO,po/d ( x=10o)-<fOO,20 f 10> 
™ <<100,3576i20K>, <100,35B94,100K» 




a /^K..i«»r seller 

4 5 V id ^ ^35^-—*^-^ ^ — — — " 

1 < .V, . , * . nmrtirL ln6 7S> 



=*oo 



1 \/'=.row(pro(i,prodio^^7Q> 

=<THINKPAD t .>\ 

2 v=row(prod,prodid,35694> 
=<SERVER r > \ v 



company.namefs=<20,cmBANK,A/Y>j 
^CITIBANK 



address 

^c? 

company.aW S =<20,Cir/BANK f A/V>j 



Figure 1 XML composition example with input x=100 



11/11 



<PO> . " 

<id>IOQ</id> ^ fOUb 

<buyer name="CITIBANK"> 

<address> NY </address> 

</buyer> f 0 \Q 

<seller name="IBM"> 

<address> NY </address> 
</seller> 
. n A f\ <lineitem> 

I O il) < p rodname> THINKPAD </prodname> 

<amount> 10K </amount> 

</lineitem> 
<lineitem> 

t d15~~~ <prodname> SERVER </prodname> 
<amount> I00K </amount> 
</lineitem> 
</PO> 



Figure lo Retrieved XML document (with input x 



